Characterization and partial purification of endothelin-converting enzyme in rat lung.
Endothelin-1 (ET-1) was originally identified in the culture supernatant of porcine aortic endothelial cells. From the deduced amino acid sequence, a biosynthetic pathway has been proposed that a prepro- form of porcine ET-1 is initially processed by dibasic pair proteolysis to a 39-amino acid intermediate form (big ET), which is then converted to ET-1 by specific proteolytic cleavage between Trp21 and Val22. We have identified an enzyme activity that converts human big endothelin[1-38] to endothelin[1-21] and a C-terminal fragment (CTF, 22-38) in a homogenate fraction from rat lung. The conversion activity was enriched threefold in a plasma membrane fraction. Metal ions activated the activity by about 1.5- to 2.5-fold, in the order of Mn2+ greater than Zn2+ = Ca2+ greater than Mg2+ greater than Ba2+. The conversion activity was optimal at pH 4.0, was inhibited by pepstatin-A (IC50 = 20 nmol), but not affected by TLCK, aprotinin, PMSF, E-64, bestatin, phosphoramidon, or thiorphan at 40 microM. The converting enzyme was partially purified from rat lung plasma membranes by sequential HPLC on Mono Q, Superose 12, and Mono P. The enzyme has an apparent molecular mass of 90 kDa as estimated by SDS-PAGE or gel filtration and appears to be a single peptide protein. The enzyme may exist as isozymes with isoelectric point (pI) values at 6.2 and 6.3.